Abstract-Gravitation energy harvesting of climbed down objects is a promise to harvest unused potential energy from a host building or structure. Similarly, a dynamically dropper mechanism is proved to be a simple and effective electric energy generator, with many practical implementations in power, civil, and mechanical engineering. This research analyzes the prospect of using a mechanism which tends to be near to the elevator structure, but without the counterweight for all possible energy harvesting. To achieve this aim, a dropper structure is supplemented with a new energy storage charging system for both the main kinetic and braking energy harvesting. A prototype of a scaled down system has been built and assumed that the original structure is a one level parking building and all the parked vehicles has a potential energy due to their climbed down to get out, which in turn is harvested by means of a DC generator. The primary goal is to maintain the control process for both; the speed and position by applying equivalent electric load to achieve maximum possible harvest energy from the host structure. Matching voltage and brake generative strategies is used to perform the energy harvesting concept. A polynomial modeling equation have been derived to form expressions of the attained power rate. The maximum power point (MPP) of the system has been extracted to highlight the optimization of system performance.
I. INTRODUCTION
Renewable energy is a constantly discussed topic in the scientific world, for many of the energy sources used daily are in short supply especially in residential and commercial sectors. As the Multilevel Parking Buildings make up about 70% of the buildings in some developed countries, the potential energy of the drooped vehicles is an option that could potentially produce a large amount of power. Various elevator mechanisms were researched and analyzed.
A regenerative brake is a mechanism for recovering back an energy which simultaneously utilized to slow down an object or vehicle speed through converting its kinetic energy into another type of energy such as electricity and exploit immediately or can be stored for another time. This process, unlike the traditional braking system, where the produced greatly expand the life time of the braking components because they do not use permanently. The general electric regenerative braking system compromises an electric motor acts as an electric generator [1] and [2] . In reverse function, the function of the electric motors, convert mechanical energy into electrical energy. Electric vehicle which is driven by motors uses regenerative braking to transfer the mechanical energy of the wheels into an electrical energy to the load. Regenerative braking improves the energy efficiency of railway transportation by converting kinetic energy into electric energy [3] , [4] , [5] and [6] .
Regenerative braking is a more excellent way for electric vehicle to expand their driving capabilities. The regenerative braking plays a vital part to maintain the vehicle's strength and getting better energy. Electric vehicle's use mechanical brake to boost the roughness of wheels for the deceleration purpose. However, from the point of view of saving energy, mechanical brake increase out much energy while the EV's kinetic energy is renewed into the thermal one. The braking system for a vehicle is based on hydraulic braking technology. Thus, this traditional braking methodology causes a lot of wastage of energy since it produces unwanted heat during braking. Thus, the creation of regenerative braking has rise above these disadvantages in addition it helps in saving energy and provide higher efficiency for a car [7] , [8] and [9] .
The advancements in power electronics allowed the process of regenerative braking to be fully automated, which is starting from 1967's AMC Amitron trial electric car, designed by Gulton Industries [10] , [11] the automation of the motor controller feeds the battery bank through the braking charging process when the brake pedal was activated. A lot of recent hybrid and electric vehicles (EV) use this technology to expand the range of vehicle and the battery life, particularly those who using an AC drive train (The past designs exploit DC power). A new hardware controller was designed and implemented, while a prototype mechanism was constructed to test the potential power output of the scaled-down device.
A new hardware controller was designed and implemented, while a prototype mechanism was constructed to test the potential power output of the scaled-down device. By simulating the proposed mechanism with its own mechanism, it was found that the energy harvested by the prototype yielded approximately 0.039Wh. A scaled up model would produce about 44 kWh/day for commercial buildings. The proposed design defines a space-efficient model for producing sustainable energy from climbing down vehicles.
The research attempting several aspects that have effective impacts of the project from the perspective of the applicability range. Gravitational Energy has a wide historical knowledge, but it's the previous related investigations still have a frailty application background. The brake regenerative system has been strongly adopted when the hypothesis of this research formulated, because, the harvested energy results from the same source which is a mechanical potential energy of moving objects that has a kinetic energy. Therefore, the strategies that adopt this type of power generation are considered in this study, such as, the energy-efficient railway transport system, and Brake regenerative in electric vehicles. Energy storage systems of such generation are also interested to be covered by this research. Figure 1 , shows the proposed system mechanism and the main components, where some occupancy and position sensors are installed to maintain the status of the vehicle cabinet to be sent to the control and management circuit for functioning the braking generator system and the battery regulator circuit. The work out of the battery represents the amount of energy produced by the regenerative brakes. This can be represented by:
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The concept of regenerative braking is very important in the context of application in an electric or hybrid-electric vehicle since it represents recovering kinetic energy of the moving vehicle for storage in an energy storage system, like a battery, ultra-capacitor or flywheel. Every watt-hour of energy recovered by regenerative braking means that the electric vehicle can travel for a longer duration before the battery depletes its charge and a hybrid-electric vehicle consumes lesser fuel to travel a particular distance. An electric or hybridelectric vehicle has the capability to brake both electrically using the electric machine and mechanically using friction brakes attached to the wheels.
II.GENERATION STRATEGY AND SPEED CONTROL
The speed control strategy is extremely significant choice to determine the performance key for control mechanism and the harvested energy characteristics for such system. Pulse width modulation (PWM) closed loop speed control of the permanent magnet DC servo-motor operating with an adjustable charging voltage was used, since the elevator (dropper) prototype has as a requirement a soft-start and smooth break (acceleration and deceleration). The strategy Chosen to accomplish the acceleration and breaking of the elevator (dropper) was the scalar PWM control technique, as shown in Fig. 2 .
Fig. 2. Speed control
The control system was implemented using a commercial micro-controller, which has relatively suitable processing, a range of mathematical instructions using a numerical representation, and good memory capacity. In order to maintain the smooth acceleration and deceleration, a controllable electronic selector switch has been built from a solid state relay of model (HCMODU0115), the solid state relay controlled by the micro-controller according to the position and speed values that attained from the shaft encoder where the timing of the dropped vehicle speed and the charging control as described in Fig. 3 . From Fig. 3 , it's obviously that the electrical load applied to reduce the dropped down vehicle is achieved by connecting only half the number of energy storage batteries instead of the full at the normal operation through the controlled selector switch. The timing of the load switching process assigned by the micro-controller according to the shaft encoder readings. For more smooth dropping down motion a maximum power point tracking system will be used in the next future improvement for the system.
III.STRUCTURAL PROTOTYPE
The structural prototype can be considered to be evolutionary prototype, it is more likely to use the infrastructure of the ultimate system, the bones, and is more likely to evolve into becoming the real system. Therefore, if the prototype is implemented by using the "production" language and tool set, it will add advantage of being able to test the development environment and let some of the personnel get familiar with new tools and procedures. In this experiment, the complex motion of a climbed down vehicles is presented to harvest their Gravitational Kinetic energy (GKE) by converting it into electricity. The GKE mechanism is a structural prototype composed of a box frame which carries the system components, a geared DC generator energy and conservation of momentum analyses in combination to determine the speed at which the climbed down weight is dropped from the up to down. The structure can be described as in Fig. 4 .
IV.EXPERIMENTAL RESULTS
The scaled down weight was fixed at 5 Kg and the height of the dropper prototype is 180 cm for the first part of the experiments. The largest amount of energy harvested from this sample was greater than 44 Wsec, corresponding to (20-22) ohm load, obtained from 40-watt permanent magnet DC generator.
The experimentally measured power rate harvested by the prototype of the proposed mechanism from 40 W DC scale down generator versus the elapsed time has been expressed in a different testing condition as indicated in Fig. 5 . The modeling equation has been inserted at each power rate curve. The red smooth lines correspond to the polynomial Equations for each individual measurement.
The effects of applied load that represented later by storage energy batteries has been compensated by a variable thermal resistor. This type of experimental modeled procedure takes into account all the electrical and mechanical losses due to the environment and the scale down mechanism. However, this model does not simulate the optimized behavior of the proposed system and is valid in the region proving the concept. A sample of the measurements that conducted on these conditions is listed in Table 1 . The harvested energy in Watt.Sec versus the load in Ohm has been described in a relationship shows the maximum power point which occurred between (20-22) Ohm and provides more than 44 Watt.Sec electric energy as shown in Fig. 6 . 
V.CONCLUSIONS
Based on the discussion above, the following conclusions can be drawn:
(1) A novel harvester for harvesting climbed down vehicles kinetic energy is presented. The dropper (harvester) strategy is based on both the gravitational energy and brake generation, as it uses a permanent magnet DC generator with high ratio gear and elevator structure. The empty car lifted through the gravitational force of the loaded car with no need for electric power.
(2) Theoretical investigation and numerical analysis are made, showing the maximum operating point that optimizes the system performance. The structural topology of the proposed system also has an obvious impact on the power output.
(3) The proposed dropper (harvester) can be served as the middleware to electricity generation in residential and commercial buildings.
This harvesting principle for energy can also be functional to extract kinetic energy from various kinds of gravitational movement.
